Two-state protein folding kinetics through all-atom molecular dynamics based sampling.
This review focuses on advanced computational techniques that employ all atom molecular dynamics to study the folding of small two state proteins. As protein folding is a rare event process, special sampling techniques are required to overcome high folding free energy barriers. Several biased sampling methods enable computation of the free energy landscape. Trajectory based sampling methods can assess the kinetics and the dynamical folding mechanisms. Proper sampling is only the first step, and further analysis is required to obtain the folding mechanisms reaction coordinate. Only a combination of several simulation techniques can solve the sampling problems connected with all-atom protein folding, and allow computation of experimental observables that can validate the force fields and simulation techniques. Several of the involved issues are illustrated with folding of small protein (fragments) such as beta hairpins and the Trp-cage mini protein.